Late preconditioning with isoflurane in cultured rat cortical neurones.
We tested the hypothesis that isoflurane induces late preconditioning in cultured rat cortical neurones and preconditioning elicits changes in expression of Kir6.2 (the ion-conducting subunit of the metabolically responsive ATP-sensitive potassium (K(ATP)) channel) and EAAC1 (neuronal glutamate transporter). Primary cultures of rat cortical neurones were exposed to non-lethal oxygen-glucose deprivation (OGD), i.e. ischaemic preconditioning, for 30 min, 100 microM of diazoxide, a potent opener of the mitochondrial K(ATP) (mitoK(ATP)) channels, for 60 min or 1.4% isoflurane for 3 h. Lethal OGD was performed for 120 min 24 h after preconditioning stimuli. Neuronal injury was assessed by measurement of lactate dehydrogenase (LDH) efflux into the medium 24 h after lethal OGD, and neural viability was determined by proliferation assay. Gene and protein expression was confirmed by quantitative reverse transcriptase-polymerase chain reaction (RT-PCR) and western blot analysis 24 h after preconditioning stimuli. All preconditioning stimuli resulted in a significant decrease in LDH activity and maintained neuronal viability. These effects were abolished by 5-hydroxydecanoate, a selective inhibitor of the mitoK(ATP) channel. Quantitative RT-PCR and Western blot analysis demonstrated that there was no significant difference between Kir6.2 mRNA and protein levels. All preconditioning stimuli resulted in > or =2-fold increases in EAAC1 mRNA and protein compared with control. Isoflurane induced late preconditioning in cultured rat cortical neurones. Ischaemic and pharmacological preconditioning with diazoxide and isoflurane induced ischaemic tolerance in the cultured neurones via mitoK(ATP) channels without an increase in Kir6.2 expression, and induced upregulation of EAAC1 expression.